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©  Drainage  tube. 
Subsoil  drain  strip  or  blanket  comprising  a  core  (2) 

surrounded  by  a  polymer  or  glass  fibre  filter  cloth  (1).  The 
core  (2)  has  a  generally  planar  configuration  with  formed-in 
projections  (20)  on  one  or  both  sides  which  create  internal 
volume  for  flow  of  water  as  well  as  supporting  the  filter  cloth 
(1)  against  imposed  soil  loads. 

The  length  of  the  supporting  projections  on  each  side  of 
the  core  is  to  be  greater  than  one  quarter  of  their  closest 
spacing  so  that  adequate  longitudinal  flow  of  water  can  take 
place  in  the  strip  without  the  need  for  additional  drainage 
tubes  to  be  provided. 



BACKGROUND  OF  THE  INVENTION 

This  invention  re la tes   to  subsoil  drainage  blanket  layers  and  i n - t r e n c h  

drain  systems  for  use  in  removing  water  from  soil  in  agriculture,   road  

building  and  construct ion,   and  in  distr ibuting  waste  water  into  d ra inage ,  

irrigation  or  leach  f ie lds .  

In  agriculture,   improved  crop  yields  and  prevent ion  of  soil  s a l t  

build-up  are  obtained  by  installing  subsoil  drainage  systems  t r ad i t iona l ly  

utilizing  trenches,   f i l ter   media  such  as  sand,  water   t ransport   media  such  a s  

porous  drainage  pipe  and  water  gathering  media  such  as  gravel .  

The  installation  of  such  systems  is  costly  and  time  consuming  and  c a n  

presently  only  be  justified  in  intensive  farming  s i tuat ions  yielding  high  va lue  

c rops .  
Road  and  highway  paving  damage  is  f requent ly   caused  by  surface  w a t e r  

penetra t ing  to  the  road  sub-base  causing  a  decrease   in  the  strength  of  the  soi l  

and  piping  or  washing  out  of  the  road  bed  under  the  paving  joints.  In  add i t ion ,  

freezing  of  the  road  bed  causes  expansion  of  the  bed  under  the  road  s u r f a c e ,  

leading  to  reflective  cracking  and  spal l ing.  

In  construction,  hydraulic  pressure  due  to  ground  water  and  weaken ing  

of  the  foundation  soil  due  to  washing  out  or  piping  of  the  soil  fines  can  c a u s e  

early  damage  to  s t ructures .   Sub-ground  basement   flooding  and  rising  d a m p  

are  caused  by  inability  to  remove  penet ra t ing   water   quickly  enough. 

A  number  of  prior  art  systems  exist  to  remove  water  penetrat ing  a  soi l  

mass  or  to  lower  the  existing  ground  water  table.  These  systems  t r ad i t i ona l l y  

include  the  use  of  sand  and  mineral  aggregates   to  f i l ter   the  soil  from  the  w a t e r  

and  to  allow  it  to  drain  in  combination  with  porous  or  perforated  tubes  t o  

collect  and  lead  water  away.  These  systems  usually  clog  after  a  period  of  t i m e  

due  to  the  passage  and  deposition  of  fine  soil  par t ic les   into  the  filter  and  t r a n s p o r t  

media  or  into  the  tube  slots  or  the  tube  itself,  even  when  the  system  is  c a r e f u l l y  

designed  with  the  particle  size  distribution  of  f i l ter   media  and  aggregate  m e d i a  

properly  matching  the  native  soil  in  the  region  to  be  dra ined.  



In  more  recent   times,  permeable   plastic  polymer  or  glass  fibre  f i l t e r  

cloths  general ly   called  "geotexti les"  have  been  developed  which  can  be  

carefully  matched   in  permeabi l i ty   to  native  soil  cha rac t e r i s t i c s   and  which  can  

relat ively  permanent ly   separate   the  native  soils  from  the  coarse  a g g r e g a t e  

used  to  conduct   the  water.  Both  plastic  polymer  and  f iberglass  materials   a r e  

used  for  geotext i les .   The  range  of  cloth  manufactur ing  techniques  used 

includes  weaving,  spun  bonding  and  melding.  These  provide  geotext i le   fabr ics  

with  a  wide  range  of  p rope r t i e s .  

Generally,   geotext i les   are  required  to  be  non-corrodible ,   rot  proof  and 

free  from  the  long  term  dis in tegrat ive   effects   of  water  and  water  bo rne  

soil  c h e m i c a l s .  

They  are  also  required  to  have  high  tensile  and  burst  s t rengths   and  

have  a  range  of  water  permeabi l i t ies   which  enable  them  to  be  matched  to  a  

wide  range  of  native  soils  to  provide  for  proper  long  term  f i l t ra t ion  wi th  

freedom  from  blocking  or  clogging  by  fine  soil  p a r t i c l e s .  

We  refer   further  to  a  text   by  P.  R.  Rankilor  ent i t led  "Membranes  in 

Ground  Engineering"  (John  Wiley  &  Co.,  New  York,  N.Y.,  1978)  which  ful ly 

details  the  technical   requirements   of  that  class  of  texti les  defined  in  common 

use  as  "Geotext i les"   and  which  discusses  the  drainage  systems  which  have  been 

developed  especially  for  use  with  t h e m .  

All  cur ren t   drainage  systems  utilizing  Geotexti le   wraps  over  gravel  cores  

still  require  careful   design  and  t roublesome  and  labour  intensive  ins ta l la t ion  

procedures  and  there  is  a  need  for  p re fab r i ca ted   systems  which  can  s implify 

and  improve  the  use  of  geotexti les   in  the  field.  For  example,  it  is  o f t e n  

desired  to  provide  drainage  behind  near -ver t i ca l   walls.  In  such  cases  the  gravel  

water  t ranspor t   medium  is  very  diff icult   to  deposit  because  it  tends  to  slump 

down.  Even  in  geotext i le   f i l ter- l ined  trenches  wherein  p lacement   of  t h e  

gravel  is  easier,   the  gravel  is  heavy  and  expensive  to  t ranspor t ,   requires  labour 

to  grade  and  place  and  requires  removal   from  the  site,  of  the  native  soil  i t  

r e p l a c e s .  

The  use  of  porous  drainage  tubes  which  const i tu te   one  form  of  p re fab -  

r icated  drainage  system  are  often  now  made  of  plastic  polymer  and  a r e  

frequently  p ro tec ted   by  filter  cloths.  These  however,  give  l imited  w a t e r  

access,  are  subject  to  silting  up,  provide  only  very  localized  water  col lect ion,  

are  easily  crushed  or  accidental ly   disconnected,   require  special  fitt ings  for  

joins  and  in tersect ions ,   require  proper  grading  to  maintain  flow,  and  need  



careful  bedding-in.  When  draining  layered  s t rata   clay  soils,  such  g e o t e x t i l e  

fabric  covered  pipes  still  require  the  instal lat ion  of  gravel  in  the  trench  above  

them,  in  order  that  they  may  intercept   the  water  carrying  s t r a t a .  

In  order  to  overcome  the  above  l imitat ions  and  hence,  to  r e d u c e  

costs  for  instal la t ion  of  drainage  systems,  a  number  of  prior  art  p r e f a b r i c a t e d  

systems  have  been  developed  which  utilize  vertical   fins  comprising  open 

plastic  core  surrounded  by  polymer  filter  fabric  to  intercept   and  channel  t h e  

subground  water  into  drainage  pipes.  

Such  systems  as  described  by  Healy  and  Long  in  U.S.  3,563,038  and  

U.S.  3,654,765  (herein  incorporated  by  reference)   offer  substant ia l ly   m o r e  

reliable  drainage  systems,  but  are  hampered  by  the  need  for  c a r e f u l  

installation  and  labour  intensive  on-site  assembly  of  the  drainage  fins  and  t h e  

tubing  into  continuous  lengths.  The  drainage  tube  they  necessari ly  i n c o r p o r a t e  

is  an  additional  cost  component,   because  the  filter  cloth  covered  fins  t h e m s e l v e s  

do  not  provide  enough  in-built  flow  capaci ty   to  conduct  water  away  from  t h e  

site  quickly,  without  the  provision  of  the  additional  pipe  or  condu i t .  

Hence,  the  use  of  such  systems  has  been  res t r ic ted   to  spec i a l i z ed  

drainage  s i tuat ions  where  higher  on-site  installed  costs  can  be  to lera ted.   In 

addition,  such  systems  do  not  incorpora te  impermeable   membranes  when  

waterproofing  of  a  sub-ground  wall  or  road  base  is  r equ i red .  

Yet  other  flat  laminated  geo tex t i l e /p las t i c   core  drainage  systems,  as  

marketed  in  Europe  and  U.K.  by  Imper ia l  Chemical   Industries  under  t h e  

t rademark  "Fil t ram"  comprise  separation  of  the  geotext i le   fabric  surfaces  by 

a  laterally  connective  spacer  such  as  extruded  plastics  net.  Such  systems  m a y  
offer  proper  soil  f i l trat ion  with  a  very  high  ratio  of  water  access,  however  t h e  

internal  net  spacer  provides  little  internal  volume  because  of  its  shal low 

structure.   The  edges  of  such  a  product  are  not  usually  clad  by  filter  c lo th ,  

hence,  soil  can  enter  the  system,  further  reducing  its  ef fect iveness .   F i l t e r  

fabric  over  net  must  be  bonded  to  the  net  because  a  loose  face  fabric  could 

be  easily  pressed  into  the  net  closing  off  flow.  Also,  because  of  adhes ive  

lamination  the  bonded  composite  is  stiff  and  inf lexible .  

As  with  the  other  prior  art  products  discussed,  the  limited  i n t e r n a l  

volume  of  this  product  requires  that  it  drain  into  a  slotted  plastics  p ipe ,  

but  sealing  such  laminar  drains  into  pipes  involves  complex  and  c u m b e r s o m e  

labour  intensive  systems  involving  wrapping  the  slotted  pipe  in  fi l ter  f a b r i c  

and  clamping  it  by  means  of  bars  and  pegs.  



In  the  system  described  by  Glasser,  French  Patent   A p p l i c a t i o n  

No.  79,20037,  some  of  the  above  l imitat ions  of  the  'Fil tram'  system  h a v e  

been  removed  by  the  use  of  an  impermeable   core  in  which  hollow  p ro jec t ions  

and  hollows  have  been  formed  which  support  a  geotext i le   surfacing  ma te r i a l .  

The  height  of  the  project ions  and  the  depth  of  hollows  is  not  s u f f i c i e n t  

to  provide  adequate   in ternal   flow  to  remove  the  need  for  an  addit ional   dra inage  

tube.  In  addition,  it  is  required  that  the  textile  be  bonded  to  the  shal low 

core  form  to  fac i l i t a te   instal lat ion  and  to  suspend  the  cloth  against  de f l ec t ion  

into  and  subsequent   blocking  of  the  core  as  soil  pressure  is  app l i ed .  

Core  products  are  known  to  the  inventor  which  have  provided  for  t h e  

use  of  flat  sheet  on  which  vert ical   projections  have  been  formed.  For  example,  

continuous  solid  plastic  mouldings  which  consist  of  a  flat  surface  on  which  

raised  pegs  have  been  moulded  at  regular  intervals  on  one  or  both  sides.  When 

wrapped  with  filter  cloth,  these  systems  suffer  from  not  being  able  to  be  ben t  

flexibly  on  a  tight  radius  and  they  are  not  able  to  be  joined  without  the  need  for  

special  fi t t ings.  Such  cores  also  require  much  more  plastic  mater ia l   in  t h e i r  

construct ion  than  the  system  of  our  invent ion .  

SUMMARY  OF  THE  INVENTION 

The  present   invention  provides  a  novel  p re fabr ica ted   drain  which  

overcomes  the  d isadvantages   of  the  prior  art  systems  because  i t :  

.  requires  no  tubing  as  it  has  suff icient   internal  f low 

carrying  c a p a c i t y .  

•  is  provided  in  continuous  lengths and  hence  requires  no  

on-site  assembly  other  than  occasional  end-to-end  jo ins .  

can  be  installed  in  a  narrow  slit  t r e n c h .  

.  does  not  require  careful  grading  of  the  trench  t o  

maintain  f low.  

.  is  complete ly   flexible  and  can  be  bent  into  tight  c u r v e s  

without  p inch ing-of f .  

.  does  not  require  special  fi t t ings  for  joins  or  i n t e r s e c t i o n s .  

•  can  be  installed  because  of  the  longitudinal  bending  capab i l i t y ,  

in  a  number  of  in-ground  folded  combinations  without  e x t r a  

labour  to  give  a  range  of  drainage  configurations,  depend ing  

on  site  condi t ions .  



.  has  the  greates t   crush  s t rength   and  durabili ty  for  the  weight  o f  

plastic  polymer  from  which  it  is  c o n s t r u c t e d .  

.  is  simple  to  fabr icate   using  a  high-speed  continuous  process  f o r  

overwrapping  of  the  core  with  the  g e o t e x t i l e .  

The  invention  provides  for  an  internal   supporting  spacer  or  c o r e  

covered  or  surrounded  by  a  geotext i le   filter  cloth.  The  core  must  be  o p e n  

for  flow,  and  should  have  a  configurat ion  which  enables  it  to  be  tightly  b e n t  

or  folded  without  damage.  Such  a  spacer  of  our  invention  takes  the  g e n e r a l  

form  of  a  flat  sheet  optionally  per fora ted ,   on  which  projections  or  rod  s h a p e s  

have  been  formed  or  a t tached,   on  one  or  preferably  both  sides. 

The  projections  must  be  spaced  at  regular  close  intervals,  t y p i c a l l y  

from  one  half  inch  to  4  inches  in  order  to  prevent   flow  reduction  when  the  

filter  cloth  is  deflected  due  to  soil  pressure.  For  this  reason  and  f o r  

considerations  of  overall  flow  capaci ty,   the  length  of  each  projection  m u s t  

be  at  least  one  quarter  of  the  dimension  of  the  spacing  between  said  p r o j e c t i o n s .  

The  design  of  the  core  and  its  supporting  projections  is  an  i m p o r t a n t  

part  of  this  invention.  We  require  that  the  project ions  preferably  e x t e n d  

from  a  generally  planar  sheet  as  a  tapered  hollow  form  with  a  generally  f l a t  

top.  The  method  and  mater ial   of  manufac ture   of  such  core  material   is  n o t  

narrowly  crit ical  provided  it  is  not  corrodible,  is  flexible,  and  is  not  a f f e c t e d  

by  water.  Typically,  a  plastic  polymer  mater ial   might  be  chosen,  such  a s  

unplasticized  polyvinyl  chloride,  polystyrene,   polyester   or  polyolefines  s u c h  

as  polyethylene  and  po lypropylene .  

The  projections  are  also  to  be  spaced  on  a  uniform  grid  pat tern  a n d  

these  features  in  combination  enable  simple  but  strong  joins  to  be  made  by 

overlapping  adjacent  pieces  of  core  mater ial   so  the  projections  nest  into  e a c h  

other  before  replacing  the  filter  cloth  back  over  the  join.  

The  method  of  assembly  of  the  filter  cloth  cover  over  the  core  is  n o t  

narrowly  critical,  it  may  be  wrapped  convolutely  or  helically  around  the  c o r e  

strip  and  seamed  either  with  st i tching  or  by  means  of  a  glue  bead.  The  m a t e r i a l  

of  construction  and  design  of  the  filter  cloth  is  also  not  narrowly  cri t ical ,   p r o v i d e d  

it  is  of  the  general  category  of  fabrics  known  as  geotextiles,   which  have  b e e n  

developed  to  have  adequate  s trength,   durability  and  filter  performance  to  b e  

incorporated  into  subground  drainage  sy s t ems .  



The  filter  cloth  is  not  to  be  bonded  or  otherwise  a t tached  to  the  core  a s  

this  causes  the  drain  strip  to  become  rigid  and  board-like,  and  reduces  i t s  

flexibility  for  bending  very  s u b s t a n t i a l l y .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  I  Shows  a  perspect ive   view  of  the  drain  s t r i p  

Figure  2  Shows  how  the  drain  strip  can  be  folded  upon  i t s e l f  

in  either  the  longitudinal   or  t ransverse  d i r e c t i o n  

Figure  3  Shows  a  single  sided  core  a l t e r n a t i v e  

Figure  4  Shows  how  the  strip  can  be  joined  without  f i t t i n g s  

Figure  5  Shows  a  completed  jo in  

Figure  6  Shows  an  in tercept ing   tee  j o in  

Figure  7  Is  a  t ransverse  cross  sect ion  showing  how  the  strip  is 

installed  into  an  in-ground  t r e n c h  

Figure  8  Is  a  transverse  cross  sect ion  showing  how  longitudinal  folds  in  

the  drain  strip  change  its  in-ground  drainage  conf igura t ion  

Figure  9  Is  a  t ransverse  cross  sect ion  showing  how  the  strip  is  

installed  as  a  highway  shoulder  d ra in  

Figure  10  Is  a  transverse  cross  sect ion  showing  the  strip  i n s t a l l ed  

as  a  slope  stabilizing  d r a i n  

Figure  11  Is  a  cross  section  showing  strips  installed  as  vert ical   wick 

drains  for  deep  sub-ground  d e w a t e r i n g  

Figure  12  Is  a  graphical  plot  of  results   for  flow  within  the  d ra in  

strip  core  as  soil  pressure  is  appl ied .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

In  order  to  better   describe  the  invention  and  to  show  its  p r e f e r r e d  

embodiments,   we  refer  again  to  the  d i a g r a m s .  

Figure  1  shows  the  assembled  drainage  strip  of  our  invention,  consis t ing 

of  a  filter  cloth  cover  (I)  wrapped  around  a  flexible  supporting  core  (2)  wi th  

formed-in  projections  (20)  having  general ly  flat  tops  (18)  optionally  p e r f o r a t e d  

with  holes  (19)  said  cover  (I)  being  seamed  at  (3)  by  a  bead  of  adhesive  (4). 

The  cloth  cover  is  not  bonded  or  o therwise   a t tached  to  the  flat  tops  (18)  of  t h e  

core  projections  (20)  regularly  disposed  on  each  side  of  the  central   plane  (21). 



The  core  2  of  Figure  I  is  a  prefer red   embodiment ,   and  is  p r e f e r a b l y  

made  by  the  cuspation  process  as  disclosed  in  U.S.  Patent   No.  3,963,813 

which  we  herein  incorpora te   by  re fe rence .   Other  core  configurat ions  or  p roduc t ion  

methods,  such  as  that  disclosed  in  French  Application  No.  79,20037  do  n o t  

enable  the  ach ievement   of  sufficient  length  in  the  supporting  project ions  t o  

enable  adequate  internal   water  flow  in  the  strip  without  the  provision  o f  

additional  t u b e s .  

Figure  2(a)  shows  a  core  of  wavelength  w and  depth  of  project ion  1/2  d. 

For  adequate  internal  drainage  we  require  that  d  is  to  be  g rea te r   than  1/2  w 

and  preferably  that  d  =  w.  Figure  2(b)  shows  how  such  a  core  can  be  fo lded  

tightly  upon  itself  without  damage.  This  is  also  a  necessary  requ i rement   o f  

our  invention  if  flexibili ty  of  installation  is  to  be  ma in t a ined .  

Figure  3  shows  a  configuration  of  core  wherein  the  projections  (2) 

protrude  only  on  one  side  of  the  plane  21.  This  core  is  not  a  prefer red   e m b o d i m e n t  

because  it  will  generally  require  more  mater ia l   in  its  construct ion  for  t h e  

internal  volume  gained,  at  a  given  core  crush  s t r e n g t h .  

Figures  4, 5  and  6  show  how  strong  joins  can  be  made  in  the  d r a i n  

strip  without  the  need  for  fittings,  if  the  core  projections  are  regularly  spaced ,  

hollow  and  of  a  generally  tapered  s h a p e . .  

In  Figure  4  the  fi l ter  cloth  covers  (1)  have  been  slit  and  folded  back .  

The  cores  (2)  are  overlapped  and  closely  nested  into  each  other.  The  o u t s i d e  

of  the  projection  (20)  on  the  other  c o r e . .  

In  Figure  5  the  filter  cloth  covers  have  been  replaced  with  one  s ide  

overlapping  the  other.  The  join  is  then  taped  with  self-adhesive  tape  5. 

In  Figure  6  the  method  of  construct ion  of  tee  or  in tercept ion  jo ins  

is  shown. 

Figures  7  and  8  show  transverse  cross  sections  of  two  instal lat ions  o f  

the  drain  strip  for  draining  soil.  In  Figure  7  the  drain  strip  (1)  is  p l a c e d  

vertically  against  the  side  wall  (6)  of  a  narrow  slit  trench.  The  or ig inal ly  

excavated  soil  (7)  is  then  replaced  as  fill  in  the  trench.  The  deep  d ra in  

strip  in tercepts   all  of  the  water  in  any  s t ra ta   which  it  intercepts ,   and  is  

especially  useful  for  draining  s trat if ied  soils.  The  lower  section  of  the  d r a in  

strip  is  optionally  covered  by  an  impermeable   membrane  (22)  which  p r e v e n t s  

transported  water  from  soaking  back  out  of  the  strip.  The  deep  fin  c o n f i g u r a -  

tion  of  the  drain  strip  of  Figure  7  has  the  additional  advantage  that  even  if  t h e  



strip  is  laid  into  a  level  ungraded  trench  bed,  the  deep  narrow  drain  s t r i p  

ensures  that  the  water  in  it  can  still  flow  due  to  the  hydraulic  h e a d  

existing  in  the  depth  of  the  strip  i t s e l f .  

In  Figure  8  the  drain  strip  has  been  folded  upon  itself  to  form  a  m o r e  

compact   drain.  This  method  of  installat ion  would  be  used  where  the  soil  was  

non-s t ra t i f i ed   and  where  the  water  table  had  to  be  lowered.  Any  combina t ion  

of  fin  and  fold  can  be  readily  used,  between  these  two  extreme  cases .  

Figure  9  shows  the  drainage  strip  installed  to  provide  shoulder  d r a inage  

for  roads  and  highways  existing  or  new.  A  slit  t rench  (6),  is  cut  through  the  r o a d  

surfacing  (9)  at  the  outside  shoulders.  Any  water   entering  the  roadbed  (8) 

through  the  road  surface  can  then  drain  into  the  drain  strip  (1). 

The  original  excava ted   material   (7)  is  used  to  refill  the  trench.  S u r f a c e  

water  is  normally  drained  away  by  the  spoon  drain  or  gut ter   (10). 

Figure  10  shows  how  the  drain  strip  can  be  installed  in  bench  cuts  (11) 

made  in  a  slope  (12),  in  order  to  stabilize  the  slope  by  draining  it  at  r e g u l a r  

i n t e r v a l s .  

Figure  11  shows  how  the  drain  strips  (I)  can  be  installed  vertically  a t  

regular  intervals  into  a  sodden  soil  mass  (13)  on  which  it  is  desired  to  suppor t  

new  loadings  (14).  The  arrows  (17)  show  the  flow  path  of  water  from  the  s o i l  

pores  into  the  drain  strips,  up  through  a  membrane  (16)  into  a  drainage  layer  (15). 

The  design  of  cores  for  p re - fabr ica ted   geotext i le   drainage  s y s t e m s  

requires  considerat ions  of:  

.  Compressive  Crush  Strength.   This  is  dependent   upon  the  m a t e r i a l  

thickness,  the  mater ia l   distribution  in  the  forming,  the  m a t e r i a l  

type  and  the  spacing,  shape  and  height  of  the  projections.   U.S. 

Pa tent   No.  3,963,813  gives  an  exhaustive  t r e a t m e n t   of  the  crush 

s t r e n g t h   of  cuspated  sheet  in  relation  to  polymer,  pat tern  and  

wavelength.   In  general ,   we  prefer  to  use  cuspated  sheet  co re s  

which  have  compressive  crush  strengths  lying  between  10  psi  and  

80  psi.  Cuspated  sheet  cores  have  uniquely  good  properties  of  

compressive  s t rength  in  relationship  to  the  weight  of  m a t e r i a l  

in  t h e m .  

.  Surface  area  Supporting  the  Textile.  This  depends  on  the  size  o f  

the  generally  flat  top  of  the  t runcated  cusp  shape  and  the  spacing 

of  the  cusps.  In  coarse  pat terns  of  core  with  say  50  m i l l i m e t e r  

cusp  spacing,  re la t ively   large  flats  are  required  on  the  cusps,  

typically  from  8  to  15  mm  in  d i a m e t e r .  



In  fine  pat terns   of  core  such  as  for  vert ical ly  installed  lengths  o f  

drain  strip  as  in  Figure  11,  very  high  soil  loadings  must  be  resisted  w i t h o u t  

cloth  damage  or  flow  reduction.   In  this  case  fairly  small  flats,  from  one  t o  

three  mil l imeters   in  d iameter ,   are  spaced  at  f requent   intervals  of  say  t e n  

m i l l i m e t e r s .  

Figure  12  shows  how  the  geotext i le   wrapped  core  of  our  p r e f e r r e d  

configurat ion  performs  for  flow  as  soil  load  is  increased.  A  comparison  is 

made  with  "Fil tram",  a  product  comprising  extruded  plastic  mesh  bond - l amina t ed  

with  geotext i le .   The  Filtram  product  begins  to  fail  at  soil  pressures  greater   than  

about  10  psi  due  to  the  textile  deflect ing  into  and  closing  off  the  net  core.  The 

core  material   of  our  drain  configurat ion  sustains  unimpeded  flow  at  p ressu res  

up  to  55  psi.  Flow  impedance  in  our  system  only  occurs  when  the  core  i t s e l f  

begins  to  collapse  due  to  compression  failure,  rather  than  being  due  to  any  
deflect ion  of  the  geotexti le   under  soil  pressure.  The  core  of  our  invent ion  

comprises  projections  which  are  relat ively  high  enough  in  relation  to  t h e  

spacing,  to  ensure  that  the  def lected  textile  surfacing  cannot  close  off  t h e  

flow,  and  that  the  flow  itself  is  substantial ly  higher  due  to  the  h ighe r  

degree  of  open  space  which  is  ma in t a ined .  

Yet  other  configurations  of  the  drain  strip  of  our  invention  will  be  

perceived  by  those  skilled  in  the  art.  For  example,  wide  strips  of  heavy  

cored  product  could  be  laid  side  by  side,  t ransversely  across  or  longi tudina l ly  

along  the  soil  under  a  road  or  railway  bed  to  provide  a  separat ion  and  

drainage  layer  strong  enough  to  resist  crushing  due  to  the  combined  soil  and 

traffic  loads.  

The  following  table  derived  from  flow  testing  demons t ra tes   that  t he  

internal  flow  carrying  capacity  of  the  drain  strips  of  our  invention  is  su f f i c i en t  

to  be  equal  to  or  better   than  the  flow  in  cylindrical  tubes  and  pipes  at  commonly  

encountered  soil  pressures,  and  can  advantageously  replace  them  with  less  

use  of  polymer  which  is  the  main  cost  componen t .  



COMPARISON  OF  50  MM  THICK  DRAIN  STRIP  WITH  STANDARD  TUBE  DRAINS 

The  savings  in  plastic  mate r ia l   in  the  above  compared  drains  r esu l t s  

because  less  polymer  needs  to  be  used  for  adequate   crush  s trength  in  a  v e r t i c a l  

core  of  our  configuration  than  is  required  to  support  a  circular  tube  type  d ra in  

against  imposed  soil  loads  or  super imposed  loads  due  to  surface  t r a f f i c .  



1.  An  essential ly  continuous  subsoil  strip  or  sheet  drainage  m a t e r i a l  

comprising  an  internal   supporting  per fora ted   or  imper fora te   core  strip  o r  

sheet  of  general ly  planar  configurat ion  upon  which  is  disposed  on  both  s ides  

of  the  central   plane,  regularly  spaced  supporting  project ions  having  g e n e r a l l y  

flat  tops,  each  such  projection  having  a  length  grea ter   than  one  quarter   o f  

its  spacing,  said  core  covered  or  wrapped  on  all  four  non-continuous  s ides  

with  a  geo tex t i l e  f i l t e r   cloth  or  other  permeable  surfacing  material   which  is  

not  a t tached  to  the  co r e .  

2.  The  strip  or  sheet  mater ial   of  Claim  I  fur ther   cha rac te r i zed   in  t h a t  

the  assembled  product  can  be  tightly  folded  upon  i tself  longitudinally  or  

transversely,   without  damage  or  significant  loss  of  water  carrying  c a p a c i t y .  

3.  An  essential ly  continuous  subsoil  drainage  strip  or  sheet,  p e r f o r a t e d  

or  imper fora te   comprising  a  core  strip  or  sheet  surfaced  on  all  four  non-  
continuous  sides  with  permeable  surfacing  or  f i l tering  mater ial   wherein  sa id  

core  has  the  general   configuration  of  a  flat  or  dis tor ted  planar  surface  in to  

which  hollow  tapered  projections  with  generally  flat  tops  have  been  formed  o r  

at tached  on  a  regular  pat tern  on  both  sides  of  the  central   plane  c h a r a c t e r i z e d  

in  that  the  height  of the  projections  from  each  side  of  the  central   plane  is 

greater  than  one  quarter  of  their  closest  spac ing .  

4.  The  strip  or  sheet  mater ial   of  Claim  3  wherein  the  permeable  s u r f a c -  

ing  is  bonded  to  the  flat  tops  of  the  supporting  core  p ro jec t ions .  

5.  The  strip  or  sheet  mater ia l   of  Claim  3  wherein  the  p e r m e a b l e  

surfacing  mater ia l   is  seamed  to  form  a  tube  shaped  cover  over  the  co re  

said  surfacing  material   not  being  bonded  or  a t tached   to  the  core  at  any 

point .  



6.  An  essential ly  continuous  sub-soil  drainage  strip  or  sheet  compr i s ing  

a  perforated  or  imper fo ra te   core  surfaced  on  all  four  noncontinuous  s ides  

with  permeable   surfacing  or  f i l tering  mater ial   which  is  not  a t t ached   to  sa id  

core,  and  wherein  said  core  has  the  general   configurat ion  of  a  d i s t o r t e d  

planar  surface  into  which  hollow  generally  tapered  project ions   have  b e e n  

formed  on  a  regular  pa t te rn   so  that  each  such  core  can  be  overlapped  and  

nested  upon  another   piece  of  itself  so  that  end  to  end  or  in tercept ing   joins 

can  be  made  without  substant ia l ly   increasing  the  cross  section  area  of  t h e  

drain  at  the  point  of  joining.  

7.  A  continuous  or  noncontinuous  sub-soil  drainage  strip  or  shee t ,  

comprising  a  flat  or  dis tor ted  planar  internally  supporting  core  p e r f o r a t e d  

or  imper fora ted   which  has  disposed  upon  it  frequent  project ions   capable  o f  

supporting  an  a t t ached   or  nona t tached   flexible  permeable   surfacing  m a t e r i a l  

covering  the  flat  sides  and  two  opposing  edges,  against  imposed  soil  loads ,  

charac te r ized   in  that  the  volume  crea ted   by  said  internal   supporting  core  is  

sufficiently  large  in  t ransverse   cross  section  and  suff ic ient ly   unimpeded  in 

the  longitudinal  flow  direction,  to  enable  a  flow  of  water   to  be  m a i n t a i n e d  

within  the  drain  strip  which  flow  is  impeded  less  than  would  be  the  case  f o r  

water  flowing  in  a  cylindrical  tube  of  cross  sectional  area  of  no  less  t h a n  

one  eighth  and  no  more  than  one  quar ter   of  the  cross  sect ion  area  of  t h e  

said  drain  strip,  at  equivalent   applied  hydraulic  pressure  per  unit  length  o f  

drain  pipe  strip  or  s h e e t .  

8.  A  sub-soil  drain  utilizing  the  strip  or  sheet  mate r ia l   of  Claim  I 

cha rac te r i zed   in  that  the  drain  strip  is  installed  into  a  narrow  but  deep  s l i t  

trench  said  strip  installed  on  its  edge  with  its  wide  faces  lying  in  t h e  

vertical   plane,  further  cha rac te r i zed   in  that  no  addit ional   drainage  tube  o r  

member  is  p rov ided .  



9.  A  sub-soil  drain  utilizing  the  strip  or  sheet  of  Claim  1  c h a r a c t e r i z e d  

in  that  the  drain  strip  is  cut  into  lengths  and  installed  vertically  downwards  

into  the  ground  at  regular  in te rva l s .  

10.  The  strip  or  sheet  of  Claim  1  fur ther   c h a r a c t e r i z e d   in  that  it  is 

surfaced  over  part  or  all  of  its  noncontinuous  sides  with  impermeable   o r  

waterproof   sheet  m a t e r i a l .  
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